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PURPOSE- To obtain the high concn. low 
viscosity calcium carbonate aqueous dispersion by 
compounding a dispersant and an inorg. electrolyte 
to two kinds of calcium carbonates which have 
specific uniform particle sizes and a particle 
shapes respectively and of which particle sizes 
are differet to each other. 

CONSTITUTION: To lOOpts.wt. mixed calcium 
carbonate consisting of 60~95wt% precipitated 
calcium carbonatelwith an average particle size 01 
0.1-1/im and 5~40wt% precipitated calcium carbonate 
II having an average particle size 0.2-0.8 times 
of the above described average particle size, 
0 i-iopts.wt. high molecular polycarboxilic acid 
type dispersant such as polyacrilic acid or the 
like and 0 . 01~:.0pts . wt . inorg. electrolyte such as 
calcium hydroxide or the like are compounded. By 
this method, filling density of mutual calcium 
carbonate particles is enhanced and the high 
concn. low viscosity calcium carbonate aqueous 
dispersion is obtained. 
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Speci f Lea t ion 

1, Maine of this invention 

High concentration low viscosity calcium carbonate aqueous 
dispersion and coating composition therewith 

2. Claim(s) 

p.. High concentration low viscosity calcium carbonate aqueous 
dispersion prepared by compounding 100 wt. parts of mixed calcium 
carbonate consisting of 60 - 95 wt.ft of precipitated calcium 
carbonate (I) with an average particle size of 0.1- 1 p. and 5 - 40 
wt.% of precipitated calcium carbonate (II) having an average 
particle size 0.2 - C.8 tames the above described average particle 
size, 0.1- 10 parts wt . of high molecular po i year box i acid type 
dispersant and 0.01-10 parts wt . of inorganic electrolyte, wherein 
the total solid content concentration is 60 - 80 wt . ft. 

[2] High concentration low viscosity calcium carbonate aqueous 
dispersion according to Claim 1, wherein said high molecular 
polycarboxylic acid dispersant is selected from an acrylic acid 
polymer, acrylic acid-maleic acid copolymer, acrylic acid-acrylic 
acid ester copolymer, and copolymer of maleic acid and styrene, vinyl 
acetate, or ethylene, which is a water-soluble material having at 
Least 15% carboxy] group in the polymer and has a molecular weight of 
b00 - 100,000. 



Number 



s L n the margin indicate pagination in the foreign text 
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[3 ] High concentration low viscosity calcium carbonate aqueous 
dispersion according to Claim 1 or 2, .herein the inorganic 
electrolyte is selected from hydroxides of calcium, zinc and 
magnesium, chloride salt, sulfate, and phosphate. 

m High concentration low viscosity calcium carbonate aqueous 
dispersion according to Claims 1 - 3, wherein the apparent viscosity 
at the time of low shearing is 1,000 c P s or less, and the apparent 
viscosity at the time of high shearing is 500 c P s or less. 

[51 High concentration low viscosity calcium carbonate coating /U4 
material composition prepared by compounding b - 25 wt . parts of 
binder and 300 dry wt. parts of highly concentrated low viscosity 
calcium carbonate aqueous dispersion comprising 100 parts wt . of 
aL xed calcium carbonate consisting of 60 - 95 wt.. of precipitated 
calcium carbonate (I) with an average particle size of 0.1 - 1 urn and 
5 - 40 wt.% of precipitated calcium carbonate (II) having an average 
particle -size 0.2-0.8 times of the above described average particle 
size, 0.1- 10 parts wt. of high molecular polycarboxilic acid type 
disperaant and 0.01 - 10 parts wt . of inorganic electrolyte, wherein 
total so Lid content concentration is 50 - 75 wt.%. 

[6] High concentration low viscosity calcium carbonate coating 
material composition according to Claim 5, wherein the binder is a 
water-based emulsion of at least one kind selected from starch, 
denatured starch, casein, st yrene-butadiene copolymer, acryl-styrene 
copolymer, methyl methacry late-butadiene copolymer, ethyl ene-viny l 



acetate copolymer, acrylic acid ester polymer, methacrylic acid ester 
polymer and acrylic acid ester-methacrylic acid ester copolymer. 
Detailed explanation of this invention 

This invention pertains to high concentration low viscosity 
calcium carbonate aqueous dispersion and a coating composition 
the re with . 

Conventionally, calcium carbonate, in the form of a water-based 
di.sporsi.on liquid, is widely used Cor paper coating, water-based 
coating, ere. For example, in the field of coated paper, calcium 
carbonate rs used as a basic raw material of paper-coating substance 
along with other coated paper pigments, such as kaolin, clay, etc. 
Generally, the smaller the diameter of a calcium carbonate particle 
used as a coating material, the higher the glossiness ol the coated 
paper surface becomes, providing a printing paper with excellent, 
whiteness, untransparentness , ink-receptibili ty, etc. Therefore, for 
high quality printing paper required to have excellent glossiness, 
calcium carbonate having a particle diameter of 1 um or less, 
particularly about 0.2 - 0.5 pm, is preferable, and in addition, the 
narrowest possible particle distribution is considered suitable. On 
,he other hand, when the aforementioned particle diameter becomes 
smaller, the relative area becomes greater to naturally increase the 
viscosity at the time of shearing. Such high viscosity, however, 
becomes a serious problem, as the spreadability of a coating materia 
oeco.es insufficient when the material is used as a coat mater, a 1 :o 



c; . 

urn 



producing a coated paper for recent high speed coaters. Moreover, in 
order to assure the spreadabi Id ty of the aforementioned coat material 
(i.e., low viscosity at the time of high shearing), there are methods 
whrch power-stir calciun carbonate particles in a high density water 
system in the presence of a dispersant, or forcefully kneads calcium 
carbonate powder and a small amount of water and dilutes by adding 
wafer IHagemeyer, R.W., Tappi Monograph Ser., No. 83, p58 I , et 
These methods, however, cause pulverization and refinement of ca Lei 
carbonate particles while the viscosity is lowered, leading to high 
viscosity at the time of low shearing, and moreover, widening the 
particle diameter distribution. 

Although recent research has developed a high molecular 
dispersant capable of lowering the vrscosity to a certain degree at 
rhe time of low shearrng of the aforementioned fine calcrum carbonate 
particles, the use of this dispersant is not useful for improving the 
cluidlty (lowering the viscosity) at the time of high shearing of a 
composed coating material. Moreover, an increased relative area 
caused by the aforementioned reduced particle diameter means 
inevitable increase of coating binders which attach to said calcium 
carbide particle and consumed, essentially worsening the coat layer 
strength and increased picking phenomenon at the time of printing. 
Furthermore, in order to lower the [ ILLEGIBLE J of a coating materia,, 
only the concentration has to be lowered. This, however, Invites an 
increased loss of drying energy; moreover, it is effective in 



b 



improving the picking resistance of the coat layer; increasing the /145 
binder amount not only lowers the whitened, non-transparency, 
glossiness, etc. of the obtained coated paper, but also worsens the 
,nk receptibUily ana causes trouble during printing. In addition, 
towering the density of a coat material and increasing the binder 
amount are certainly uneconomical. 

As described above, since the currently known calcium carbonate 
used as a pigment for coating material has various problems to be 
resolved, the paper industry has a strong need for the development of 
new fine calcium carbonate particles and a water-based dispersion 
that can manifest low viscosity at a particularly high concentration 
of solid pigment content as well as providing the desired excellent 
pigment: properties without increasing the binder consumption. 

Furthermore, since fine calcium carbonate used as a water-based 
coat material is particularly effective when combined with a white 
pigment, such as titanium oxide, and used as a high gloss emulsion 
coat material, similar to the aforementioned paper industry, the 
field of: coating materials has equally a strong need for the 
development of calcic, carbonate water-based dispersion having a high 
pigment concentration and low-viscosity and, moreover, consuming a 
lower amount of" resin vehicle. 

The developers of this invention conducted thorough research on 
calcium carbonate for some time, and during the course of this 
process, a discovery was made that, by blending two kinds of calcium 



carbonates which have specific uniform particle sizes and particle 
shapes and moreover mutually different in their particle sizes in a 
certain relation, and compounding a specific amount of certain types 
of dispersant and inorganic electrolyte, the filling densities oi the 
aforementioned two calcium carbonate particles were mutually 
increased to provide a highly concentrated low viscosity calcium 
carbonate water-based dispersion capabLe of meeting the needs of said 
Lndustri.es. The present invention was completed based on the 
aforementioned knowledge . 

That Is, the present invention relates to (A) a highly 
concentrated low viscosity calcium carbonate aqueous dispersant 
characteristically prepared by composing 0.1 - 10 parts wt. of high. 
Secular polycarboxylic acid type dispersant and 0.01 - 10 wt. parts 
of: inorganic electrolyte with 100 wt* mixed calcium carbonate 
consisting of 60 - 95 wt* of precipitated calcium carbonate (I) with 

■ ■ i 4,0 nf n 1 - 1 um and b - 40 wt% of precipitated 
an average particle size ol U.l i um 

calcium carbonate (IT) having an average particle size 0.2 - 0.8 
,imes the above described average particle size in a certain manner 
that the concentration of total solid content can be 60 - 80 wt.%, 
and also, (13) a highly concentrated low viscosity calcium carbonate 
coating composition characteristically prepared by compositing 5 - 25 
wt. parts of binder and 100 dry wt . parts of the aforementioned 
highly concentrated low viscosity calcium carbonate aqueous 
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dispersant in such a way that the concentration of total solid 

content is bO - 75 wt . % . 

This invention assumes that the tern, "average particle diameter" 
of carbonate particle is a mathematic average diameter (D mod. urn) 
based on the quantity distribution obtained by the particle 
observation through an electronic microscope, and the geometric 
standard deviation (o g) is 1.5 or less. 

It is essential for this invention that two kinds of 
precipitated calcium carbonates, having mutually different particle 
diameters satisfying a particular relationship, are used at the same 
time. Both of these materials are known substances, and the 
production method of these materials, which is not particularly 
restricted, may be any kind of technique. The mam component (II) 
having an average particle diameter of 0.1 - 1.0 ,» is preferably 
produced by, for example, a method described in Pat. No. 54- 
[ILLEGIBLE] having a process that injects 0.2 - 2.0 mm droplets of an 
aqueous suspension solution (or aqueous suspension solution 
containing alkali metal bicarbonate) including calcium hydroxide and 
cubed calcium carbonate having an average granular diameter of less 
than 0.1 ym and a process that adds calcium hydroxide to the aqueous 
suspension solution flowing out from the aforementioned process and 
■Injects this liquid into a carbon-included gas as C.2 - 2.0 mm 
droplets. More preferably, the aforementioned calcium carbonate 
consists of droplets having an average granular diameter of 0.2 - 0.5 
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, ra , which is particularly suitable for glossy high quality printing 
paper. Moreover, the precipitated calcium carbonate (II), which is a 
sub-component having an average granular diameter 0-2 - 0.8 Lr.es the 
diameter of the aforementioned calcium carbonate (I), can be easily 
produced by a regular carbon dioxide method. The calcium carbonate 
(II) is, in practice, preferably a sludged material havrng 15 wt.* or 
higher solid content concentration prepared in the particle creation 
process without any drying process, or a cake-like material prepared 
by filtering and dehydrating the aforementioned sludged materia]. 

The parallel use of the aforementioned two kinds of precipitated 
calcium carbonate not only maintains the filling concentration of 
calcium carbonate at the highest concentration or close to the 
highest concentration., but also makes the pigment characteristics of 
Lhc obtained water-based dispersion liquid highly satisfactory. The 
calcium carbonate (T) has an average granular diameter particularly 
suited for a pigment as described above, whi Le calcium carbonate (II) 
can maximally improve the filling density of the partrcles and the 
aforementioned calcium carbonate (I), and practically does not block 
the characteristic of sard calcium carbonate (I). Moreover, when the 
calcium carbonate (I) alone or the calcium carbonate U) and ca.cium 
carbonate of other particle diameters are used, the dear red high 
density filling effect is unobtainable regardless of any mixing 
ratio, and therefore, a water-based dispersion of a specific high 
concentration and a low viscosity property of this invention cannot 



be provided. In addition, when the calcium carbonate (I) is not 
used, the pigment property itself becomes unsatisfactory regardless 
of any particle diameter of other added calcium carbonate, and 
therefore, this method is impractical. 

The water-based dispersion of this invention is prepared by 
addinq a specific dispersant and an inorganic electrolyte to a 
mixture consisting oL a specific ratio of the aforementioned 
particular calcium carbonate (T) and calcium carbonate (II). As the 
aforementioned dispersant, various conventionally known high 
molecular poiycarboxylic acids are usable. Said dispersant is 
.elected from an acrylic acid polymer, acrylic acid-maleic acrd 
copolymer, acrylic acid-acrylic acid ester copolymer, and copolymer 
of malclc acid and sfyrene, vinyl acetate, and ethylene, among which 
a water-soluble material containing at least 15%, preferably 20% 
carboxyl group with a molecular weight of 500 - 100,000, preferably 
1,000 - 50,000, and an alkali salt (alkali metal salt, ammonium salt, 
amine salt, etc.) are preferred. The usage amount, which is not 
different from the normal amount range, is 0.1 - 10 wt . parts, 
preferabLy about 0.8 - b wt '. parts per 100 wt. parts of the 
aforementioned calcium carbonate mixture for sufficiently providing 

-he expected effect. 

Moreover, the inorganic electrolyte is selected from hydroxides 
of calcium, zinc, ana magnesium, chloride salt, sulfate, and 
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Phosphate. The amount of this inorganic electroLytc is 0.1 - 10 wL. 
parts, preferably about 0.1 - 5 wt. parts per 100 wt. part:s of the 

/I 47 

aforementioned calcium carbonate mixture. 

The use of this material can further reduce the hydrous layer on 
each granular surface of the aforementioned calcium carbonate mixture 
,o provide higher filling density of this material and improve the 
property of the coated paper. 

By composing specific amounts of the aforementioned calcium 
carbonate (T), calcium carbonate (TI), high molecular polycarboxyli c 
acid type dispersion, and inorganic electrolyte, a highly 
concentrated Low viscosity calcium carbonate aqueous dispersion of 
,his invention, having a solid content density of 60 - 80 wt.%, can 
be formed. The apparent viscosity of this material is 1,000 cps or 
less at the time of 80°C, 60 r P m low shearing provided by a 
BrookfLold rotary viscometer (B-viscosity ) and is 500 cps or less at 
,he time of B0°C, cop A, 1100 rpm high shearing ([^viscosity); 
thereby, both materials have low viscosity and high fluidity not. 
obtainable by any conventional highly concentrated liquid. 

The aforementioned water-baaed dispersion of this invention is 
produceabie basically by the same conventional method. As a concrete 
example of a production method, such a dispersion is easily produced 
,nen an aqueous suspension liquid of calcium carbonate (If) used as a 
sub-component or a p r ess -dehydrated cake of this material is put in 
an appropriate container equipped with a high speed rotary impeller 

11 



type stirrer, for example, and then a part of or a whole of 
prescribed amounts of aqueous suspension liquid of inorganic 
cLcctrolyte and high moLecular polycarboxylic acid type aqueous 
diversion solution is added and mixed under stirring so as to 
prepare a P-mary dispersion liquid. Next, calcium carbonate powder 
(I ) which is a main component is gradually added to this primary 
dispersion liquid under stirring, and after an additional dispersant 
aqueous soLution is added corresponding to the viscosity of the final 
water-based dispersion, the materials are mixed under stirring at an 
increased speed. Moreover, the water-based dispersion of this 
invention can be easily prepared by premising water suspension liquid 
of ca.lc.ium carbonate (1) and calcium carbonate (II) under stirring, 
adding prescribed amounts of aqueous suspension liquid of inorganic 
eiectrolyte and an aqueous solution of high molecular polycarboxylic 
acdd dispersion to obtained mixed caLcvu, carbonate powder, and 
mixing those materials under stirring. 

Thereby, the highly concentrated low viscosity calcium carbonate 
water-based dispersion of this invention is obtained. 

Thi .s invention also relates to a highly concentrated Low 
viscosity calcium carbonate coating composition using the 
aforementioned water-based dispersion. 

The coating composition of this invention characteristically 
includes a prescribed amount of binder in the aforementioned water- 
cased dispersion and has high concentration and low viscosity. Any 



1 2 



of various kinds of known binders normally used by the coated paper 
industry can be utilized in this invention. Concrete examples oJ 
binder are starch, denatured starch, casein, styrene-butadiene 
copolymer, aery 1-styrcne copolymer, methyl methacrylate-butadiene 
copolymer, ethyiene-vinyl acetate copolymer, acrylic acxd ester 
poJymer, methacrylxc acid ester polymer and acrylic acid ester- 
rnetnacrylic acid ester copolymer, and the like. These materials are 
usually referred to as vehicles in the field of water-based coat 
material, wherein the term "binder" in this patent description shall 
include the vehicles an the field of coat materials. Individual 
materials of these and a mixture of two or more kinds are used in the 
same manner. The appropriate usage amount of the aforementioned 
binder is about 5 - 25 wt. per 100 wt. parts of dry solid content of 
the aforementioned water-based dispersion. 

To obtain the coat composition of this invention, the 
aforementioned binder and, if necessary, other regular additives, 
such aa do foaming agent, water-retention agent, Lubricant, leveling 
improving agent, water-proof! ing agent, coloring agent, ana the .like, 
are added and mixed under stirring by the law of the art. 

Since the coat composition obtarned in this manner is highly 
concentrated with 50 - 75 wL.I of total solid content concentration, 
and moreover, has low viscosity, coating this composition over a 
substrate and thereafter subjecting this composition to drying by Lhe 
law of the art, a coat layer having drastically improved adhesion 
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strength is formed. 

Examples of a substrate to whrch the composition of this 
invention can be applied are natural pulp paper, synthetic pulp 
Paper, blended natural and synthetic paper, various kinds of sheet- 
like materials, such as synthetic film sheet, and the like. 

As described above in derail, since the highly concentrated low 
vli co..ty calciu* carbonate water-based dispersion of this invention 
consists of two kinds of calcium carbonate granules having average 
qr .„ular diameters differentiated from each other at a specific ratio 
and in addition a prescribed dispersant and an inorganic electrolyte, 
Lhe miing density of the aforementioned granules becomes high 
(i.e., the space between granules becomes extremely small), thereby 
seeing the water occupying the space, and subsequently, apparent 
viscosity does not increase even though the dispersion is highly 
concentrated and water-based bur rather decreases to provide an 
Improvement to the fluidity, particularly for high shearing. 

Thls phenomenon is also clear based on the fact that, compared 
with the coated paper formed from a coat composition of a 
conventional calcium carbonate water-based dispersion (i.e., 
composition not having an increased filling density), the coated 
paper produced from the coat: composition having a binder in the 
water-based dispersion of this invention has an extremely LLRG1 BUS 
air-infiltration ratio used for evaluating the air-infiltration 
property of coated layer. 
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Moreover, the coated paper prepared by applying the posting 
composition oi the water-based drapers ton based on this indention has 
drastically improved adhesion strength. This is probably because, 
sir ,ce ice composition containing the aforementioned particLes having 
an i, P ro,ed ft, ting oensrty hardly causes binder shifting during the 
= oat-l.Yer forming process, the permeation of the binder into the 
ease paper is further lessened to allow uniform distribution of the 
binder to the entire coated layer while latex particles used as said 
binder and pigment particles are effectively adhered. 

furthermore, as other advantages of coated paper prepared us, eg 
, he coat composition of this invention, a finer coated surface is 
termed with densely .Hied panicles to provide further improved 
Physical properties, such as glossiness, opacity, etc. while the 
original properties of a line calotum carbonate pigment, such as the 
whitening property, i nx-recepti bill ty, etc., are never affected. 

As described above, since it provides a coating composition 
inaving various characteristics particularly suitable to hrgh quality 
or.inr.ing paper and the U*., and the wafer-based dispersion utilised 
therefor, this invention is extremely valuable. 

,. hc follow, ng describes examples of this invention, comparison 
examples, and reference examples lor further clarify-in, the 
characteristics of this invention. Note that "parts" and in the 

examples respectively denote weight parts and weight %. 
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After 625 q (IOC g C.CO,, 6.?.b«l of aqueous suspension liquid of 
precipitated calcium carbonate («) t»vi», 0.04 p. (0.2 tta. the 1=,) 
average granular diameter <D„) and 16% solid content density were put 
in a [ILLEGIBLE . stainless container, and 47.5 g (solid content 
amount - 19 g) of 40* aqueous solution -Anon T-40- (acrylic .cid 
?0 . vlcr , product o! loa Gosoil and 7 , of 20* calcium hydroxide 
aque ous suspension liquid 11.4 g CWM ««• added under stirring 
,sing a 1/2 horse power Msper [Cowles dissclver type stirrer, 
product ct «ada Tetlosho, , the materials were mixed under stirring 
for 10 min. to prepare a primary dispersion liquid. 

Next, the aforementioned primary dispersion liquid was 
continuously stirred while 1,500 g of precipitated calcium carbonate 
(I, powder having 0.20 pm average granular diameter |D,I were 
gradually added. Furthermore, 25 9 of 20% calcium hydroxide 
, iqu eous suspension liquid 15 , C.OW.J "ore added and stirred at. a 
high speed .or 20 minutes to prepare a water-based dispersion having 
71% solid content, concentration. 

The apparent viscosity of this water-based dispersion was 
measured at few shearing (E-viscosity, Brooxfield type rotary 
viscometer, 80'C, 00 rpm, and at high shearing (H-viscosity Hercules 

™o r n on _ A HOC rpm). The respective 
high speed viscometer, 30 C, V op A, nuu H 

results are shown i.n table 1 . 
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Example 2: 

AEuet 2.000 , ,1,000 , CaCo 3 ) of filtered and pressed dehydrated 
<:ake having 0.08 ^ of average granular dia.eter (D,, and 50, solid 
content density were put in a 5 « stainless container, and 15 g 
(solid content amount • 30 gl of 40, aqueous solution "Aron T-40- and 
15 g of 20% calcium fydroxrde aqueous suspension liquid 18 q CalOM);J 
,.„re added under stirring using a 1/2 horse power Draper, the 
„a,.eri.als were mixed under stirring for 10 .in. to prepare a primary 

di.soe rs ion \ iqui.d. 

Sexc, the aforementioned primary dispersion liquid was 
continuously sfirred while 1,500 g of precipitated calcium carbonate 
m powder having 0.20 um average granular diameter (D,) were 
qradual.y added. Furthermore, 25 g of 20% calcium hydroxide aqueous 
suspension liquid [5 g of Ca(OH) a ] were added and stirred at a high 
speed for 20 minutes to prepare a water-based dispersion having 701 
solid content concentration. 

The apparent viscosity of this water-based dispersion was 
measured at low shearing and at high shearrng. The respective 
results are shown in Table 1. 
Examples 3-6: 

A water-based dispersion was obtained in the same manner as 
describee above except that the average diameters and usage amounts 
of prec.citat.ed calcium carbonates (1) and (II) were modified as 
described in Table 1. The densities and apparent viscosities of 
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,hese „t«UU were obtained in the same manner as descrrbed above 
and shown in Tab J e 1 ■ 

/ lb4 

hi x amp I c 7 : 

,3,000 0 (1,000 0 of CaCa,; 10%) of precipitated calcium 
::arbonate p„) „t.r suspension Uquid having 0.08 p. of average 
,r.,»l.r diameter ,0., times the and 00* .olid content density 

an d ,S,000 0 11.500 , of CCO,, 60*, of precipitated calcium carbonate 
(I) wa ter suspension liquid having 0.2 pm of average granular 
diameter ,D.) and 10* solid content density were put in a 401 
stainless container; then, this fixture was starred by a 1/0. borne 
power Oisper, dehydrated, drieo, and pulverised to prepare a nature 

of calcium carbonate powder. 

S oxt, a (amount contorted to solad content.) oi "Aron W0- 

and ,., , o, coid- hydroxide )!.<) 0 of C.(0H>,1 were added with 
water oer 100 g of the aforementioned powder, and these materials 
uer e stirred and mixed in the same way as described in the example 1, 
subsequently providing a water-based dispersion with 70, solid 

content concentration . 

The apparent viscosity of this material was measured in the same 

way as described above and shown in Table 1. 
Comparison examples 1 - 3: 

Wauer-based dispersion (Comparison Example 1) was obtained in 
,0o same manner as described in Example ,., except that only the 
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precipitated calcium carbonate (I) was used without any palpitated 
calcium carbonate (N), and calcium hydroxide was added at once. 

Moreover, a water-based dispersion (Comparison Example 2) was 
obtained , n the same manner as described in the comparison example 1, 
exceot that 1.2 pares (solid content) of "Bolz ,21" (sodium salt of 
acrylic acid and maleic acid copolymer, product of Kao SeUon, wore 
added per 100 parts of pigment solid content. 

furthermore, a wator-based dispersion (Comparison Example 3) was 
obtained in the same manner as described in Comparison Example 6, 
except that 0.6 part, (in solid content) of "Boiz 5,1" were added per 
100 pares of precipitated calcium carbonate having 0.5 gm of average 

granular diameter (D,) used as pigment. 

= y . Drii viqrositv of dispersion obtained 
The concentration and apparent viscosity y 

in each example is shown in Table 1. 
Comoa risen examples A and 5: 

water-based dispersions (respective dispersant quantities were 
40 q and 60 g Ln solid contents) were obtained in the same manner as 
described in Example 1, except that precipitated line calcium 
carbonates having an average granular diameter of 0.03 gm (,)„) and 
precipitated fine calcium carbonates having an average granular 
diameter of 0.04 gm (D,x) were used as the respective pigments. The 
apparent viscosities and concentrations of these dispersions are 
shown in Table 
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Reference example 1 : 

Thc , sam e method described in Example 1 was performed for 
sparing a water-based dispersion having 70% of solid content 
concentration by adding 0.1 part (an solid content, of «Aron T-4 0" 

TOO parts of Kaolin (JW-90, Engelhart Minerals and Chemicals Corp. 

The apparent viscosity of this nateria.1 is shown in Table 1. 

Table 1 . 
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Key: a) CaLc.ium carbonate composition; b, B-v ijcoaiUy; c> H- 
viscosity; d, Solid content concent rat ton , c - p.. e No ) 
-We rare granular diameter; g) Mixing weight ratio, .1) Examp 
Sampl e 1 ; j ) Comparison example 1; k) Comparison example 3, 1) 
Reference example 1; m) Kaolin 
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As described in Table 1 shown above, although highly 
concentrated, every water-based dispersion of this invention 

examples No. 1 - 7) has low apparent viscosity because of the 
oaralSo : , sc of two kinds of calcium carbona.es, where drastic 

imp rovcment (fluidity improvement) is recognized in high shearing (H- 

viscosity) . 

<Prepa ration of coat ing composition 

m„ i-i ComDarison Compositions No. 1 
Coating compositions No. 1 tompan.. 

5 , and ae t.renco Composition No. 1 (each number corresponds r. the 
respective F.xampie, Comparison Example, and Reference Example) -ere 
orooarod by evenly mixing 8 parts of phosphoric acid starch [MS 
MfOO. Ninon ShOKChin Kaho, and 30 parts of latex <SW07, Sumitomo 
.orgaiacM in 100 parts ,in so, id content wei.,,ht, of water-based 
dispersion obtained in each example described above. 

<Coated paper property Les L> 

«h composition obtained as described above was manually coated 
on the felt 5 id« of raw paper 104 basrs weight, using a coating 

rod in each a way that the coating amount can be U.S 10.2 *•* 

-j r;n°r 6 r 5% RH ) overnight, and finished 
at room temperature, seasoned U0 L, bJfl 

/irntasr nressure -- bO Kq/cm, chilled 
by a super calendaring process ! Linear pressure 

ro ll temperature - 6C'C, [ ILLEGIBLE] ) The properties of each 
obtained coated paper are examined by the following methods: 

C) Air infiltration ratio: Measured based on JIS P S117 
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(7.) Pick strength: Measured by an IGT printing adaptability 
coster (Kumagaya Riki) using picking oil "I," (TV-10) 

(3) Glossiness ratio: Measured based on JTS P S142 
The obtained results are shown in Table 2 below along with 
along with utilized composition concentrations: 
Table 2 
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, ■♦■^ - hi Coipdos-I tion concentration {%); c) Air 

^-■ a) Composition Ko b) Compo . e) Glossiness ratio 

i nf i 1 »■ ran i on rau o (sec;, cu t. 5 ~\ t>i i c 

\l\ degrees) (while surface); f) Coated paper properties, g) Tins 
Invention; h) Comparison; i) Reference example 1 

According to Table 2 shown above, the coating compositions of 
,h,s invention clearly provide an excellent infiltration ratio and 
picking strength to a coated paper prepared from these compositions 
with the glossiness by no means inferior to that of conventional 
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Paper, and therefore, the composition of thi., Invention is an 
extremely effective water-based coatino materia! for various kinds of 
nigh quality printing. 
<Coating material property test> 

The water-based dispersion obtained in the aforementioned 
Sxamplc 2 and ,hc dispersion obtained in Comparison Example 1 used 
eor comparison were applied for producing high gloss emulsion coating 
materials having the composition shown in the following table 3. 
Table 3 
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Key 



■ ,x Product of this invention; b) Comparison product; c) (Calcium 

- ratio; d) Dispersion of Example 2; e) 



carbonate/titanium oxide) PVO _ . Emulsion 
Dispersion of Comparison Example 1; f) Titanium oxioe, y; 



2.3 



„ oli d content,; h, Butyl eellsolve; I, Propylene glycol i) Not,.- 
RAID?.; k) Nobuko NDW; I) Bettor HP; m) Water 

,„ rable 3, "Tibake R-980" (product of Ishihara J itsugyosha ) was 
used aa tU.niu™ Moreover, "Boneoat KB21" 

copolymer e.ulaion, K.V. . 51%, product of Dainifco. mk Chemical) was 

used as the emulsion**. 

Table 4 ahows the results obtained by measuring the ooat f 1 1 a 
properties of each prepared coating »torl.l described above using 
•„he following methods: 
(I) Coat: film tensile strength 

0.10 mm thick coat film was cut into dumbbell -shaped specimen 

No. 1 and tested at a tensile speed of b0 mm/min. 

r-,^ al nssiness • Measured based on JTS 
(II) Coat f/ilm mirror surface glossiness. 

K 5 C G (1979) 
Table 4 
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i D^Hnf'- nf this invention; b) 
t;»l U ««U» a, Coat film mirror surface gloaaxneaa 
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